Nuclease activity of 1,10-phenanthroline-copper ion. Conformational analysis and footprinting of the lac operon.
The nuclease activity of 1,10-phenanthroline-copper [(OP)2Cu+] preferentially nicks the wild-type, Ps, and L8-UV-5 lac promoters in the conserved promoter specific sequence (Pribnow box). The preferred sites of attack of the wild-type fragment within this region are at positions -13 and -12 on the template strand. When the comparable fragment from the Ps promoter, which differs from the wild type at position -9 (T instead of C), is cleaved with (OP)2Cu+, a new strong band at position -10 in the gel patterns is clear. An apparent increase in cutting at position -11 can also be observed. The conversion of the Ps promoter to the L8-UV-5 promoter (a change from an A to a T at position -8 and a change from a C to a T at position -66) results in alteration of the relative intensities of the four prominent bands at positions -13 to -10. Most notably, the intensity at position -10 is attenuated in L8-UV-5. The hypersensitivity of the Pribnow box region to the coordination complex is also apparent if the cutting of the missense strand is analyzed. The region of strong nicking in this case ranges from positions -11 to -3, and the relative intensities of the bands depend on the primary sequence of the promoters. These data suggest that a single base change induces local variation in the DNA structure. This new structure may be responsible for the notable difference in the efficiency of the promoters. Pancreatic deoxyribonuclease I (DNase I) does not preferentially cleave the Pribnow box relative to other regions of the sequence.(ABSTRACT TRUNCATED AT 250 WORDS)